Objectives: We use recently-collected data from the Health and Aging in Africa: a Longitudinal Study of an INDEPTH Community in South Africa (HAALSI) cohort from Agincourt, South Africa, to describe physical functioning in this aging population, and place the overall level and age-trajectories of physical health in the context of other Health and Retirement Study (HRS) sister studies in low-and middle-income countries (LMICs). Method: We conduct multiple regression to estimate associations of physical functioning assessed from both self-report (activities of daily living [ADL] limitation, self-reported health) and performance (grip strength, gait speed) with sociodemographic and health characteristics in HAALSI, and use fully-interacted regression models to compare age-patterns of physical functioning outcomes cross-nationally. Results: Gender differences in self-reported health are minimal, and men had 30% higher odds of being ADL limited controlling for socio-demographic and health characteristics. Measured physical performance is closely tied with socioeconomic conditions, but self-reported measures have a much smaller or weaker socioeconomic gradient. In international ageadjusted comparisons, the HAALSI sample had lower physical performance outcomes than most comparison populations. Discussion: As the first HRS sister study undertaken in Africa, HAALSI adds vital information on population aging and health in the region. Continuing waves of HAALSI data will be a key resource for understanding differences in the complex processes of disability across LMIC contexts.
Information on physical function and health among the older population in South Africa is key for understanding the current level of disability and ability of older men and women to perform basic care as well as engage fully in their families and communities. With the exception of the WHO-SAGE South Africa study (Kowal et al., 2012) , few extant studies contain the sorts of standardized and validated measures needed to conduct meaningful comparisons across populations. The health and wellbeing of the growing older adult population in South Africa is changing rapidly, and will continue to do so in the coming decades as increasing numbers of people survive into old age (Tollman et al., 2008) . But current data on the physical and functional ability of this aging population is limited, even as the population of older adults (defined here as aged 40+) is growing rapidly (US Census Bureau, 2016) .
In this article, we use recently-collected data from the Health and Aging in Africa: a Longitudinal Study of an INDEPTH Community in South Africa (HAALSI) cohort from Agincourt, South Africa. HAALSI is the first Health and Retirement Study (HRS) sister study conducted in Africa. We use this data to describe the prevalence and distribution of self-reported measures of activities of daily living (ADL) and general health and performancebased measurements of physical ability in this aging population. In addition, we use standardized outcomes to place the overall level and age-trajectories of physical health and physical performance in the context of other HRS sister studies in low-and middle-income countries (LMICs).
Background
Current information on physical function and disability among older adults in sub-Saharan Africa (SSA) is very limited, though available evidence suggests that this population faces a substantial burden of physical limitation in later life (Gómez-Olivé, Thorogood, Clark, Kahn, & Tollman, 2013; Payne, Mkandawire, & Kohler, 2013 ; Xavier Gómez-Olivé, Thorogood, Clark, Kahn, & Tollman, 2010) . Evidence from Western and often more industrialized countries is not sufficient for understanding these emerging issues of disability and functional limitation in LMICs, where both definitions of disability and consequences of limitations in functioning may have very different consequences. Although national health sector strategic plans highlight the need for policies to prevent disabilities and ensure access to curative and rehabilitative care among older individuals in South Africa (South African Ministry of Health, 2013) and other SSA LMICs (African Union, 2007) , there is a dearth of understanding among national and international decision-makers about the magnitude of the aging problem, the scope of old age-related health needs, and the patterns of health and disability at older ages (Aboderin, 2016; Aboderin & Beard, 2015) .
Physical functioning in older ages can be conceptualized as a composite of "the overall effect of medical conditions, lifestyle, and age-related physiologic changes" in the context of an individual's environment (Reuben et al., 2004) . Declines in physical functioning are a core determinant of quality of life in old age, and even small declines in functioning associate with increased mortality, need for caregiving assistance, and health-related expenditures (Cooper, Kuh, Hardy, & Group, 2010) . The sources of these declines are complex and multifaceted, resulting from the complex interplay between age-related biological changes (Visser et al., 2005) , life-course social and economic conditions (Gómez-Olivé et al., 2014; Guralnik, Land, Blazer, Fillenbaum, & Branch, 1993; Stuck et al., 1999) , injuries, occupational and environmental exposures (Balfour & Kaplan, 2002; Schoeni, Freedman, & Martin, 2008) , and allostatic load (Karlamangla, Singer, McEwen, Rowe, & Seeman, 2002) . Though physical function has become a common measure for social, epidemiologic, and clinical research in high-income countries, it remains understudied in LMIC contexts, particularly in SSA, largely due to a lack of high-quality data on older populations.
Most research frameworks relating to disability start with an early-stage disease process that flows to influence functioning and ultimately leads to disability. We recognize that multiple frameworks of disability-including the disablement process (Verbrugge & Jette, 1994) and the International Classification of Functioning, Disability, and Health (World Health Organization, 2001 )-hold value and should be subject to empirical investigation. In this study, we take a more agnostic, less causal approach, in which we examine a host of environmental and contextual conditions that may influence physical functioning, performance, and disability, and seek to understand the overall age patterns of these conditions. This strategy, in large part, follows from the cross-sectional nature of our data-we are limited in investigating specific disease processes or environmental constraints leading to disease and disability. Furthermore, our approaches incorporate an ecosocial framework for population health that fully incorporates the potential for sociostructural and environmental conditions to shape a number of outcomes, in this case physical functioning and disability (Krieger, 2001) . We therefore focus primarily on describing cross-sectional patterns of physical and functional outcomes (for which we have stronger data) in HAALSI, situating these patterns within a wider set of HRS sister studies. We recognize that disability is not purely a health-based measure, and is a function of the complex interactions between health conditions, environmental factors, and personal factors (World Health Organization, 2001; Schneidert et al., 2003) . We thus embed our descriptive findings of prevalence in analyses incorporating socio-demographic characteristics that may shape both functional abilities and access to resources for compensating for limitations.
Self-reported measures of functional ability (such as the Activities of Daily Living scale (Katz, Ford, Moskowitz, Jackson, & Jaffe, 1963) and the Nagi Index (Nagi, 1976) ) are designed to measure gaps between the demands of a given activity in a given environment and an individual's capacity to perform that activity, and have proven broadly useful for comparing disability across contexts (Minicuci et al., 2004; Payne, 2015) . These self-reported measures have deservedly gained widespread use in studies of functional aging-they are simple and cost-effective to administer, and have been shown to predict a host of outcomes such as physical decline and mortality. However, there is a growing recognition that more discriminating assessment tools may be needed (Reuben et al., 2004) , particularly tools that allow for assessment of smaller-scale changes in physical ability that may not be evident from self-reported scales.
Increasingly, studies of aging are incorporating measures of physical performance such as gait speed and hand grip strength (Leong et al., 2015) . These performance assessments are largely determined by physiological functions, and the decline in these physiological functions with age is a substantial contributor to frailty and disability in later life (Cooper et al., 2010) . The HAALSI study collects two primary measures of physical performance: walking speed, which reflects lower limb strength and mobility, and grip strength, which acts a marker of overall muscle strength (Goldman, Glei, Rosero-Bixby, Chiou, & Weinstein, 2014; Goldman et al., 2014) . These performance assessments are considered to have greater face validity and reliability than self-reports, are more likely to be comparable across contexts, and capture a wide range of physical ability, including early stages of impairment that may not be captured by self-reported measures (Goldman et al., 2014; Guralnik et al., 1994; Reuben et al., 2004) . These physical performance measures add a finer grain of detail than self-reported measurements, including smaller physiological changes and measurement of biological processes underlying physical decline, such as age-related declines in muscle mass and strength (Visser et al., 2005) . As we obtain richer data and are able to contrast self-reports and perceptions of functioning with performance based assessments, more nuanced inquiry is possible into how social and physical environments may frame older adults' perceptions and capacity to function in daily life.
As the first HRS sister study undertaken in Africa, HAALSI fills an important gap in the knowledge base on population aging and health in the region. In this article, we employ a series of self-reported and performancebased measures of physical functioning and disability that are both well-validated and highly predictive of subsequent mortality and progression (Cooper et al., 2010) . The physical functioning measures collected in HAALSI were designed to be directly comparable with other large scale international studies, including the United States HRS and other HRS sister studies. With regard to results presented here, HAALSI collected detailed information on the self-reported general health and ADL as well as performance measures of upper and lower body function. Neither self-reported measures of ability nor physical performance assessments tell the whole story of disability, conceptualized here as a gap between environmental demands and intrinsic capabilities (Verbrugge & Jette, 1994) . The meaning of self-reports may differ across contexts, and may often be more aligned with normative expectations and cultural values than physical ability to complete certain tasks (Capistrant, Glymour, & Berkman, 2014) . Assessing both performance measures and experienced limitations in ADL is crucial to understanding the true burden of physical disability in a population, as these measures tap into very different constructs and are not directly interchangeable (Jette, 1994) .
Methods

Data
The HAALSI study is a population-based survey that aims to examine and characterize a population of older men and women in rural South Africa with respect to health, wellbeing, and physical and cognitive function, as well as the social, environmental, and biological factors affecting these domains.
Setting
The study was conducted in the Agincourt sub-district in the Mpumalanga Province, South Africa, where the MRC/Wits Rural Public Health and Health Transitions Research Unit has been running the Agincourt Health and Demographic Surveillance System site since 1992 (Kahn et al., 2012) . In 2015 the study area covered around 450sq km including 32 villages with a population of approximately 110,000 people. The primary health care system consists of six clinics and two health centers. Three hospitals covering the district are 45 to 60 km from the study site. The social situation of this community has improved in the past 20 years but there are still huge gaps in availability of electricity, water and tarred road coverage. Unemployment rates are high, putting stress on families and leading to high rates of work migration and reliance on remittances as an important source of income.
Sampling
Participants were sampled from the existing framework of the Agincourt Health and Socio-Demographic Surveillance System (AHDSS) site in Mpumalanga province (Kahn et al., 2012) . Individuals 40 years and older as of July 1, 2014 and permanently living in the study site during the 12 months previous to 2013 census round were eligible for this study. Using the full 2013 Census data, we identified a sampling frame of 8,974 women and 3,901 men aged 40 and older who met the residence criteria. Our target sample size was approximately 5,000 completed interviews. Assuming an 80% response rate, we selected a total of 6,281 women and men for the main household study.
Data Collection
All sampled individuals were visited at home from November 2014 to November 2015. Trained, local fieldworkers collected survey data electronically using Computer Assisted Personal Interviews (CAPI). Surveys were conducted in the local Shangaan language, with instruments translated from English and back-translated to ensure reliability. Out of the 6,281 selected for the study, 391 had moved outside of the study site or were deceased. Out of the remaining 5,890 eligible individuals, 5,059 (86%) participated in the baseline survey. A table comparing the demographic characteristics between the surveyed individuals, the selected sample, and the eligible sample is included as Supplementary Table 1 . Overall, the HAALSI interviewees were slightly older than those in the AHDSS sample frame, and the gender balance was fairly skewed in the AHDSS sample frame compared to the HAALSI sample or the interviewees (as men were oversampled to obtain gender balance). Additional waves of longitudinal follow up of the cohort are planned every 3 years. The data and questionnaires for HAALSI are publically available at http://haalsi.org/. 
Ethics and Grant Information
International Comparisons
To place the HAALSI cohort in international context, we compare the functioning and self-reported physical health of the HAALSI sample to the community-dwelling sample of the U.S. Health and Retirement Study (HRS) (Health and Retirement Study, n.d.) and other HRS sister studies in Mexico (MHAS) (MHAS Mexican Health and Aging Study, 2012, n.d.) , and China (CHARLS) (CHARLS China Health and Retirement Longitudinal Survey, 2013) , the China Health and Retirement Longitudinal Study. The HRS is a nationally-representative sample survey of more than 35,000 individuals over age 50 in the United States, and has become the model for a harmonized international network of longitudinal studies of aging (Sonnega et al., 2014) . The HRS questionnaire and data collection procedures for physical performance were used as the initial structure for HAALSI. The MHAS is a nationally-representative survey of adults aged 50+ in Mexico, and was designed to facilitate cross-national comparisons with the HRS and other HRS sister studies and address the dynamics of health and ageing in Mexico (Wong, Michaels-Obregon, & Palloni, 2015) . Data collection started in 2001, and the 2012 wave of data collection (used in this study) included over 14,000 respondents. The CHARLS is, similarly, a nationally-representative survey of persons aged 45+ in China, examining the social, economic, and health circumstances of China's rapidly aging population (Zhao, Hu, Smith, Strauss, & Yang, 2014) . The CHARLS questionnaire and related data collection procedures were harmonized with the HRS and other HRS sister studies to maximize the international comparability of the data. In each of these studies, we use the full non-institutionalized population as a benchmark for comparing population-level physical performance and self-reported limitations. Grip strength and gait speed were collected on selected sub-samples in HRS and MHAS.
Our use of standardized outcomes enables the comparison of performance of sample members in each site to other international studies, including populations from both developed (HRS) and developing (CHARLS, MHAS) countries. These analyses are critical to understand global aging and to inform surveillance efforts.
Measures
Activities of Daily Living
Our major outcome reflecting functional limitations was the assessment of ADL (Katz et al., 1963) . The questions ask the respondent to report difficulty or inability to do ADL on a regular basis due to health or memory problems, excluding any limitations expected to last less than 3 months. Respondents were asked to report difficulty or inability to do any of the following five activities: bathing, eating, getting in/out of bed, toileting, and walking across a room. For the analysis, a dichotomous variable was generated, which took the value of 1 if the respondent reported difficulty on one or more ADLs (1+ ADL) and 0 otherwise. In the cross-national analyses, the CHARLS study did not ask about walking across a room; we instead use the response to the question "Do you have difficulty walking 100 meters." The distribution of those reporting difficulty by item is reported in Supplementary Table 2.
Self-Rated Health
Self-reported health is based on the question "In general, how would you rate your health today?", with responses of very good, good, moderate, bad, and very bad (for HAALSI) and excellent, very good, good, fair, and poor (for HRS, MHAS, and CHARLS). For this analysis, we treat self-rated health as a continuous outcome variable, with "very good/excellent" health coded as 5 and "very bad/ poor" health coded as 1.
Timed Walk
Gait speed correlates with many indicators of poor health among older adults, including worse self-reported health (Jylhä, Guralnik, Balfour, & Fried, 2001 ), disability (Guralnik et al., 1994) , falls (Bath & Morgan, 1999) , hip fracture (Dargent-Molina et al., 1996) , inflammation (Cesari et al., 2004) , and mortality (Cooper et al., 2010) . Interviewers marked a 2.5-meter course over an obstaclefree surface, and the respondent was asked to walk the course twice at their usual walking speed. We add these two walk times together to generate a continuous 5-meter walk time. As field procedures differed somewhat between countries in the cross-national comparison (MHAS used a 2-meter course), we generated a continuous variable of gait speed (total walk distance/walk time) to standardize this measure. Gait speeds below 0.2 m/second or above 2 m/second were treated as out-of-range and set to missing.
Respondents who were unable to walk were not tested (N = 144).
Hand Grip Strength
Hand grip strength predicts physical functioning and disability (Rantanen et al., 1999) , health-related quality of life (Sayer et al., 2006) , inflammation (Cesari et al., 2004) and mortality (Cooper et al., 2010) . The test assesses muscle strength and presence of joint conditions affecting the hand (e.g., arthritis) (Crimmins et al., 2008) . A Smedley digital hand dynamometer was used to test grip strength, with the test repeated twice for each hand. For this analysis, we use the average of the two grip strength measures on the selfreported dominant hand (or the average of the two highest measures on either hand for ambidextrous individuals) as our measure of dominant hand grip strength. Grip strength measures above 75 kg were treated as out-of-range and set to missing. Respondents with a hand injury or self-reported severe arthritis were not tested (N = 215).
HIV
HIV status was assessed from a blood spot using the Vironostika Uniform 11 (Biomeriuex, France) screening assay.
Cardiovascular Disease
Heart disease was assessed through a series of questions about physician's diagnosis of angina, heart failure, and previous heart attacks, from which we generate a binary variable of heart disease (1 = any reported heart disease, 0 = no reported heart disease). Similarly, respondents were asked about previous physician diagnosed strokes, with stroke coded as 1 = reported stroke and 0 = no reported stroke.
Demographic Indicators
Educational attainment was grouped into four categories: no formal schooling, some primary education (1-7 completed years), some secondary education (8-11 completed years), and completed secondary education or more (12+ years). The HAALSI household asset index was calculated following DHS methodology (Rutstein & Johnson, 2004) that combines information on household durable goods and infrastructures through principal component analysis, we utilize quantiles of household asset index as a measure of SES. Other demographic indicators included: age and 5-year age groups (40-85+), sex (men and women), marital status (never married, married/cohabiting, divorced/separated, widowed), total household size, and respondent's employment status (currently employed and not currently employed).
Data Analysis
All analyses were conducted using STATA version 14.1.
Summary Statistics for the HAALSI Population
We first describe the socio-demographic characteristics of the HAALSI population by 10-year age groups. We then investigate the age patterns of physical functioning outcomes by sex based on marginal means from linear (grip strength, gait speed, and self-reported health) or logistic (1+ ADL) regressions of the respective physical health indicator on indicator variables for each 5-year age grouping.
Associations Between Self-Reports and Objective Measures
Analyses of the associations between self-reported and objective measures of physical health are based on correlations, with a supplemental analysis directly comparing selfreported ADL walking difficulty with gait speed.
Associations Between Physical/Functional Limitations and Socio-demographic and Health Characteristics
In the SSA rural context studied here, most often family is the primary resource for helping older adults with functional limitations maintain critical functions (Aboderin, 2011) , and thus we expect that the social and economic conditions of the household (such as socioeconomic circumstances, education, and family/household composition) may play an significant role in an individual's experience with disability. We estimate associations between physical functioning (ordinary least squares [OLS] for grip strength, gait speed, and self-reported health, logit for ADL limitation) and socio-demographic and health characteristics using multivariate regression.
Cross-National Comparisons of Age Patterns in Physical Functioning
Cross-national comparisons are conducted through fully interacted models (Gordon, 2015) , regressing the respective physical health indicator (OLS for grip strength, gait speed, and self-reported health, logit for ADL limitation) on 5-year age group dummies, sex, and sample dummies (HAALSI, HRS, MHAS, and CHARLS), and including interactions between age group and sample dummies, age groups and gender, gender and sample dummies, and age group, gender, and sample dummies. Due to the large number of interaction terms in the model, the regression coefficients are difficult to directly interpret. A figure presenting the average marginal effects for each physical health indicator by gender and country over age groups is included in the main text, with a detailed table of regression estimates included in Supplementary Materials. Individual-level sample weights are used for the HRS, MHAS, and CHARLS samples (including weights for subsamples selected for gait speed and grip strength collection); the HAALSI sample is self-weighting by age and gender and thus requires no additional weighting.
Results
Sample Characteristics
Table 1 (columns 1-5) reports summary statistics by 10-year age group, from the HAALSI sample aged 40-49 to those aged 80+. All respondents are 40 years old or older, with about 46% aged 40-59 and 54% aged 60+.
Schooling attainment is low overall, though it declines substantially with increasing age-fewer than half of the sample over age 60 had received any formal education. Nearly 80% of respondents lived with 2 or more other people, though with increasing age, household sized declined, and over 30% of respondents over age 80 were living either alone or with only one other person. Employment is fairly low at all ages, but declines very rapidly with age. About 23% of the sample is HIV+, and of those who tested positive, about half (53%) report currently being on antiretroviral therapy. HIV exhibits a strong age gradient-almost 34% of the sample aged 40-59 are HIV+, whereas only 14% over the age of 60 are HIV+, possibly reflecting high levels of mortality among HIV+ individuals for these cohorts in the past. Rates of physician diagnosed heart disease and stroke are low at only 3%-4%, though they do increase slightly with age. Supplementary Table 3 Age Patterns of Physical Health in the HAALSI Sample Figure 1 presents the age patterns of ADL limitation, grip strength, 5-meter walk time, and self-rated health. The proportion of the sample with ADL limitations increases markedly with rising age-after remaining fairly steady at just under 0.1 from age 40-60, the proportion rises rapidly from ages 65-85, reaching just under 0.3 for men at age 85 and just under 0.4 for women at age 85 (panel A). Overall, the patterns of ADL limitation by age are very similar between men and women. Levels of selfrated health were again similar between men and women with a steady decline with increasing age, though women reported somewhat worse health after age 50 (panel B).
Men were slightly faster than women at the 5-meter walk at all ages, though gait speed decreases substantially with rising age (panel C). Grip strength declines with age, from about 37 kg at age 40 for men (27 kg for women) to about 23 kg for men aged 80 (16 kg for women) (panel D). Supplementary Table 4 presents means of our physical health measures for the HIV+, HIV−, and total population by 10-year age groups, we see no substantial or significant differences by HIV serostatus within these age groups, though the HIV+ population is quite small above age 70. Table 2 presents the means and standard deviations of the indicators of physical function (column 1), as well as the correlations across the measures of function and selfreported health, disaggregated by gender. As expected, ADL limitation is correlated negatively with grip strength and self-rated health, and negatively with gait speed. Selfrated health is positively correlated with gait speed, and self-rated health positively correlates with grip strength. The magnitude of these correlations are similar between men and women, though they are slightly weaker overall for women compared with men. In order to understand the relationship between selfreported and performance-based function, we examined the associations between reporting an ADL walking difficulty and gait speed. In essence, this comparison provides a useful benchmark for how well our objective measure of walking ability (gait speed) compares to a self-rated measure of walking ability. Supplementary Figure 1 shows boxplots (Tukey, 1997) of gait speed by self-reported ADL walking difficulty, over 10-year age groups. Overall, individuals reporting an ADL walking difficulty have slightly slower gait speed, though there is substantial overlap in the distributions of walking speed within these groups. Table 3 presents the results of multivariate regressions of each physical health measure on socio-demographic characteristics for the HAALSI sample. Column 1 includes basic demographic characteristics (gender, age, education, marital status) and measures of HIV and chronic conditions (stroke and heart disease). Column 2 adds household composition, employment status, and a measure of household assets. As expected, physical function declines substantially with age in each of our four measures-risk of ADL limitation increases, grip strength declines, gait speed decreases, and self-rated health declines. Controlling for socio-demographic and health characteristics, men reported slightly better self-rated health and had a 0.032 meters per second faster gait speed and a 7.8 kg stronger grip strength than women. However, controlling for these characteristics, men had a 30% higher odds of reporting ADL limitation than women. Increased schooling attainment is associated with higher grip strength, faster walking speed, and improved self-reported health, but is not significantly associated with ADL limitation. Never-married individuals have worse performance based physical functioning and worse self-rated health compared to married counterparts, and widowed individuals had a slower gait speed, worse self-rated health, and had a 40% higher odds of reporting an ADL limitation than currently married individuals. When we turn to health conditions and functioning, we find modest associations. HIV status was not associated with ADL limitation, grip strength, or self-rated health, though HIV+ individuals had a 0.027 faster meters per second gait speed on average compared to HIV− individuals. Doctor diagnosed heart disease was associated with a slower gait speed and worse self-rated health. Doctor diagnosis of stroke was very strongly associated with all physical functioning outcomes, with individuals reporting stroke diagnosis having a 3 kg weaker grip strength, a 0.091 meters per second slower walking speed, lower self-reported health, and an eightfold higher odds of ADL limitation.
Associations Between Physical Health Indicators
Associations Between Physical Functioning and Socio-demographic and Health Characteristics
Column 2 incorporates variables on household size, employment, and household assets into these models. Household size is not systematically associated with physical performance, but individuals living alone had a 35% lower odds of reporting an ADL limitation than their counterparts living in 3-7 person households. Employed individuals had markedly better physical functioning on all four measures than those not currently employed. Higher household asset quintiles are associated with better grip strength, faster gait speed, and better self-reported health. The association with ADL limitation was somewhat weaker-individuals in the highest asset quantile had a lower likelihood of being ADL limited than individuals in the lowest quantile, but no other differences were large or significant.
Overall, these findings suggest that physical performance is fairly closely tied with socioeconomic conditions. However, these performance differences do not appear to translate into improved self-reported functioning in daily life. We observe no differences in reported ADL limitation by level of education, and only the difference between the lowest and highest household asset index quintiles was significant. Unsurprisingly, physician diagnosed stroke was strongly associated with worse reported physical functioning and physical performance.
Cross-National Comparisons of Physical Health
We turn now to compare our results with those in other HRS sister studies. Our aim here is to add to the knowledge base on the comparability of population-level physical functioning across these four HRS sister studies, and ultimately to better understand the uniqueness or generalizability of patterns of functioning across LMIC populations. In Figure 2 , we plot the age patterns of our physical health outcomes from HAALSI, the 2012 wave of HRS (United States), the 2012 wave of MHAS (Mexico), and the 2013 wave of CHARLS (China). We restrict our analyses to individuals aged 50+ to directly compare across these surveys. These graphs show the estimated age pattern for each physical health outcome, with a full table of regression coefficients included in Supplementary Table 5 . Panel A compares the proportion of men and women aged 50+ with 1+ ADL limitations in each country by age. We see that the HAALSI cohort stands out in two ways-the level of self-reported ADL limitation is somewhat lower than in the other contexts (particularly in ages 50-70), and there are only minimal gender differences in the proportion ADL limited by age. In contrast, men in the HRS, MHAS, and CHARLS samples report markedly lower rates of ADL limitation than women (Supplementary Table 5 ), a finding consistent with the large majority of previous studies of ADL prevalence by gender (Crimmins, Kim, & Solé-Auró, 2011) .
Panel B of Figure 2 displays the age patterns of selfreported health in the four samples. Self-rated health is quite high in the HAALSI cohort compared to the other contexts, with individuals more likely to report that they are in good or very good health than in the other three countries (though the differences in response categories between HAALSI and the other studies limits a firm interpretation of these differences). Women in MHAS, CHARLS, and HAALSI report significantly worse overall self-reported health than men, but there is no significant difference between males and females in the HRS sample.
In panel C, we compare the walking speed of men and women in these four contexts. HRS and CHARLS collected timed walks only from the older population (65+ in HRS, 
(1)
(1) Heart disease is coded as 1 if respondent reported being previously diagnosed with heart failure, prior heart attack, and 0 otherwise.
b
Coded as 1 if respondent reported having a previous diagnosis of stroke, 0 otherwise. *p < .05; **p < .01; ***p < .10. Table 3 .
Continued
60+ in CHARLS), so these analyses are restricted to ages 65+ for comparability. Physical functioning (grip strength and walk time) tests were conducted on subsamples in HRS and MHAS, resulting in a somewhat decreased sample size for these analyses (see Supplementary Table 5 , columns 3 and 4). Walking speed is slowest in HAALSI and CHARLS, and somewhat faster in HRS and MHAS. Panel D of Figure 2 compares dominant hand grip strength between the four samples. Levels of grip strength for men and women are highest in the HRS, followed by CHARLS. We see that grip strength levels in HAALSI are comparable to those from MHAS, particularly for women. Gender differences in grip strength are significantly lower for older adults in the HAALSI sample than in the United States, Mexico or China (see Supplementary Table 5 , column 4).
Discussion
In this article, we present baseline data on physical performance and self-reported measures of health and functioning from the HAALSI cohort, describe the prevalence of selfreported and objective measures of physical functioning and their associations with socio-demographic characteristics, and place the physical ability of the HAALSI cohort in the context of the HRS and other HRS sister studies in LMICs. The objective of these analyses is to provide a comprehensive evidence-base of the functional ability of the older adult population in rural South Africa, and to use standardized and validated measures to provide a benchmark for understanding how older adults in rural South Africa compare to older adults enrolled in other major global studies.
As the first HRS sister study undertaken in Africa, HAALSI adds vital information on population aging and health in the region. The HAALSI cohort, a communitybased sample drawn from the Agincourt HDSS, represents a rural, low-income population, with very low levels of schooling, low levels of employment, and an HIV+ prevalence of over 20%. The sample response rate was quite high at 86%, and we had very little item-level missingness on our key outcome measures-under 3% for self-reported measures of health and ADL items, and under 6% for performance-based assessments of gait speed and hand grip strength (with the majority of missingness from physical inability to complete the assessment, not refusal).
Older adults in HAALSI report fairly good self-reported health and low rates of ADL limitation, though both performance-based and self-reported physical health decline substantially with age. Women and men had overall very similar age patterns of ADL limitation and self-rated health, but women had slightly slower gait speed and substantially lower grip strength than men. Controlling for socio-demographic and health characteristics, men had a 30% higher odds of being ADL limited-a finding at odds with almost all published research on gender differences in disability among older individuals (Crimmins et al., 2011) .
Measured physical performance appears to be closely tied with socioeconomic conditions-individuals in wealthier households and those with more education had substantially faster gait speeds and stronger grip strengths than their less-educated and poorer counterparts, a finding in keeping with prior research on SES gradients in higherincome contexts (Haas, Krueger, & Rohlfsen, 2012; Hurst et al., 2013) . However, these performance differences do not appear to translate into improved functioning in daily life-we observe no differences in reported ADL limitation by level of education (in contrast to many other studies in middle-and high-income contexts (Latham, 2014; Saenz & Wong, 2016; Sulander et al., 2006) , and only the difference between the lowest and highest household asset index quintiles was significant. Individuals living alone are significantly less likely to report an ADL limitation-an unsurprising finding, as individuals with an ADL limitation are likely unable to live independently.
Our cross-national analyses found substantial differences in physical health across the HAALSI, HRS, MHAS, and CHARLS samples. Though older adults in the HAALSI sample reported good self-rated health and low levels of ADL limitation, they had comparatively low physical performance, both in comparison to the HRS, MHAS, and CHARLS samples studied here and to other published findings (Busch et al., 2015; Capistrant et al., 2014; Cooper et al., 2011; Kowal et al., 2012) . Older individuals develop disability for a number of reasons-such as harsh environments, psychological stress, and chronic disease processes. As HAALSI data are currently cross-sectional, we are limited in our ability to conduct a comprehensive, empirical analysis of the reasons for the differences in physical and functional ability. Though the ADL scale and general self-rated health have been proven to be broadly comparable in previous cross-national studies (Chan, Kasper, Brandt, & Pezzin, 2012) , there may be unidentified socio-structural reasons leading to our observed crossnational differences. Continuing waves of HAALSI data will be key for understanding differences in the complex processes of disability in this population, as well as how these processes differ across low-, middle-, and high-income contexts.
Our findings are not without limitations. As our data are currently cross-sectional, we cannot look into causal relationships between individual characteristics and physical functioning, or measure trajectories of physical functioning with age. We are also not currently able to standardize our self-rated measures for international comparison-that is, since HAALSI is currently cross-sectional, we have no way to compare how predictive our self-rated measures are of subsequent outcomes (such as mortality, in the case of (Su, Wen, & Markides, 2013) ) across contexts. In addition, the wording of responses to the self-rated health measure differed somewhat across studies, limiting direct comparability. Though physical performance-based assessments are general thought to be more "objective" than self-reported measures of well-being and functional ability, differences in norms, resources, and cultural constraints may affect performance measurements across international contexts. The meaning of disability (in self-reported measures) and even the relative importance of physical performance (due to differential levels of financial resources and access to adaptive technologies) may differ between the contexts under study. The HAALSI sample is a community cohort based in the Agincourt HDSS, not a national-level sample of South Africa-that is, although it represents the older population in the surrounding rural regions, it is not a national-level sample of South Africa. Thus, our cross-national comparisons only inform how the surrounding rural regions of South Africa compare to other older adults in the United States and other LMICs, not how these countries compare to South Africa as a whole.
Future work is needed to understand the individual and household-level correlates of different health trajectories in this aging population. There are likely to be substantial, but as of yet unexplored, cohort differences in this population. Though HIV+ prevalence in the HAALSI sample is currently high at over 20%, there is substantial cohort variation in this prevalence. Rates of HIV+ prevalence in ages 40-59 substantially higher than in the older population, likely due in large part to increased survivorship through the use of antiretroviral therapy. However, this treatment was not available to the older cohorts in the sample during their earlier life, meaning that many of the HIV+ members of the older cohorts are "missing"-that is, they died before reaching older ages. The older portion of the HAALSI sample represent the survivors of one of the most widespread HIV epidemics in the world. We expect that these divergent life-courses may lead to important variation in trajectories of health as this population ages. Future longitudinal analysis, based on additional waves of HAALSI data, will be key for understanding the complex and dynamic relationships between age, physical health, and individual characteristics in this population. 
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